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Abstract 

 
Apelin is an endogenous inotrope ،neuroendocrine activation is typically found in patients with 

This activation includes, among others, the natriuretic peptides, which  congestive heart failure (CHF).
are secreted by the cardiac atria and ventricles as a response to volume and/or pressure overload. ANP 

hetic activation in  has a vasodilator effect and may partly counteract the adverse effects of sympat
patients with HF. 

: We aimed to evaluate the prognostic value of aplein  level in children with HF and its Objective
correlations with ANP.  

: Forty children with HF were included as a patient group. Twenty five healthy children Methods
ray, electrocardiogram (ECG), -matched for age, sex, and weight served as a control group. Chest X

reactive protein, and -count, c echocardiography, and laboratory investigations such as complete blood
serum apelin levels were performed for all included children at admission.  

: Serum apelin level was significantly decreased in patients with HF at admission than healthy Results
nced stage of HF. Serum ANP levels were significantly control group and this decrease went with adva

increased in patients with unfavorable prognosis than those with favorable prognosis.  
: Serum apelin level has a good predictive value for adverse outcome in children with HF.Conclusion 

Keywords  Serum apelin ·ANP · Heart failure 
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Introduction
 

Heart failure (HF) is a progressive clinical and 
pathophysiological syndrome which results 
when cardiac output is insufficient to meet the 
metabolic demands of various parts of the 

[1body  
Apelin’s receptor is called APJ. The apelin/APJ 
system is a novel neurohormonal pathway that 
is widely represented in the heart and is an 
important regulator of cardiovascular 

. [4]homeostasis  
Apelin is a strong endogenous inotrope causes 
vasodilatation, decrease preload and after load, 
increases coronary blood flow and cardiac 

. [5]contractility  
Apelin has an antagonistic effect on the RAS 
system which plays an important role in the 

. [6]development and progression of HF  
RAS activation disables the apelin 
cardioprotective effect and down regulates APJ 

n level found to be increased at . Apeli[7]system 
early stage of HF and progressively decreased 

.]8[in the advanced stages of the disease  
Atrial natriuretic peptide (ANP) or atrial 
natriuretic factor (ANF) is a natriuretic peptide 
hormone secreted from the cardiac atria that in 

[1].gene humans is encoded by the NPPA 
The main function of ANP is causing a reduction 
in expanded extracellular fluid (ECF) volume by 

. [4]excretion  Sodium renal increasing 
ANP is synthesized and secreted by cardiac 
muscle cells in the walls of the atria in the heart 
and these cells contain volume receptors which 
respond to increased stretching of the atrial 

[5]. blood volume wall due to increased atrial 
Reduction of blood volume by ANP can result in 
secondary effects such as reduction 
of extracellular fluid (ECF) volume, improved 
cardiac ejection fraction with resultant 
improved organ perfusion, decreased blood 

8]-[6. potassium , and increased serumpressure 
Patients and method 
This study was carried out at the pediatric 
department, Minia  University Hospital in the 
period from December 2020 to November 
2021. It was conducted on 40 children 
presented with signs and symptoms of 

congestive heart failure (CHF) as a patient 
group. Twenty five   healthy children of 
matched age and sex served as a control group. 
The study has been approved by the local 
ethical committee of our faculty of medicine. 
Informed consent was signed by all parents of 
included children. 
Inclusion criteria: any child presented with 
signs and symptoms of CHF. 
Exclusion criteria: age > 18 years, sepsis, 
multiple congenital anomalies, dysmorphology. 

• Echocardiography using vivid 7 Ultrasound 
machine (GE medical system, Horten, Norway, 
with a 4S MHZ multi-frequency transducer). 
Left ventricular end systolic dimension (LVESD), 
left ventricular end diastolic dimension 
(LVEDD), and right ventricu- lar diameter (RVD) 
were measured. Left ventricular systolic 
function was evaluated as LV ejection frac- tion 
(EF%) where EF% = (LVEDD)3 − (LVESD)3/ 
(LVEDD)3 × 100% and LV fractional shortening 
(FS%) where FS% = (LVEDD) − (LVESD)/(LVEDD) 
× 100%. Left ventricular diastolic function was 
evaluated  
by E/A ratio where E wave represented passive 
LV filling and A wave represented atrial 
contraction. 

• Serum apelin measurement: using enzyme-
linked immunoassay assay (ELIZA) technique 
(Chongqing Biospes Co., Ltd).  

 
Statistical analysis 
Statistical analysis was performed using SPSS 
V.17 (SPSS Inc. Chicago, IL, USA). All continuous 
data were presented in the form of mean ± 
standard deviation (SD). Categorical data were 
presented in the form of number and 
percentage. Normal distribution of the data 
was checked by Shapiro–Wilk test. For 
comparing the mean of continuous variables 
between the two groups, we used independent 
t test. To compare non-parametric variables 
between the two groups, we used Chi-square 
test or Mann–Whitney U test. Difference 
between mean of serum apelin levels in various 
ROSS classification was performed using one-
way analysis of variance (ANOVA) test. Post hoc 

3814

http://www.neuroquantology.com/
https://en.wikipedia.org/wiki/Atrial_natriuretic_peptide#cite_note-1
https://en.wikipedia.org/wiki/Gene
https://en.wikipedia.org/wiki/Sodium
https://en.wikipedia.org/wiki/Renal
https://en.wikipedia.org/wiki/Cardiac_muscle_cell
https://en.wikipedia.org/wiki/Cardiac_muscle_cell
https://en.wikipedia.org/wiki/Atrium_(heart)
https://en.wikipedia.org/wiki/Heart
https://en.wikipedia.org/wiki/Atrial_volume_receptors
https://en.wikipedia.org/wiki/Blood_volume
https://en.wikipedia.org/wiki/Extracellular_fluid
https://en.wikipedia.org/wiki/Ejection_fraction
https://en.wikipedia.org/wiki/Blood_pressure
https://en.wikipedia.org/wiki/Blood_pressure
https://en.wikipedia.org/wiki/Potassium


NeuroQuantology|July 2022|Volume20|Issue8| Page 3813-3817|doi:10.14704/nq.2022.20.8.NQ44411 
Diagnostic value of Serum Apelin Levels in Children with Heart Failure et al /  Ahmed N.Gamil 

 

  eISSN1303-5150                                                                                                                                                     www.neuroquantology.com        
                                                                                                                                                                                                                                       
                                                                                                                                                                                                                                       
                                                                                                                                                                                                                                       
                                                                                                                                                                                                                                       
                                            

 

analysis was carried out using Bonferroni test. 
Receiver operating characteristics (ROC) curve 
was carried out to assess the prognostic value 
of serum apelin level for adverse outcome in in 
children with HF at different cutoff points. P 
value < 0.05 was considered significant. 
Results 
Demographic, clinical, and laboratory data 

. The study included 1Table were presented in 
40 children diagnosed to have HF due to 
different causes (25males,15females) with 
mean age of (9.41±1.60) months and mean 
weight of (9.1 ± 1.6) kg. Table  1 
Tewenty five healthy children served as a 
control group (15males, 10 females) with mean 
age of (9.04±1.35) months and mean weight of 
(13.3 ± 2.3) kg. No significant difference was 
present between the patient and control group 
as regards age and sex. Table 1 
Weight was lower in children with HF than 
control (P < 0.001).  
Serum apelin levels were significantly lower in 
patient group than control group (P < 0.001).    
Table 2 
Serum ANP levels were significantly higher in 
patient group than control group (P < 0.001).    
Table 2 

 
While LV FS, LV EF, and LV E/A ratio were 
significantly lower in patient group than control 
group (P < 0.001) reflecting impaired LV systolic 
and diastolic functions.  Table 3 

 
Discussion 
In our study, serum apelin levels were found to 
be significantly decreased in children with HF 
than healthy control. This came in agreement 
with the results of Schrier RW,  and Abraham 
WT.2019 demonstrated that patients with HF 
had elevated serum apelin levels in the early 
stage that decreased progressively as the 

 [1]disease worsened. 
Serum apelin levels were found to be inversely 
significantly correlated with Ross classification 
of HF denoting severity of HF. Interestingly, 
serum apelin level was significantly decreased 
in patients with bad prognosis than those with 
good prognosis.  

Our results show Plasma levels of the atrial 
natriuretic peptide (ANP) are elevated in heart 
failure  and significantly correlated with Ross 

]classification of HF denoting severity of HF. 

Our study suggested that serum apelin level 
may have a prognostic role in children with HF.  
However, Bjelland I.et al., 2020. reported no 
prognostic role of apelin in HF patients and 
explained that serum apelin levels in their 
patients with acute HF were not different from 
that of control and they did not use apelin-13 
which is the main form of apelin in cardiac 

 [12]tissue and human plasma. 
While, Appels A.et al.,2017 study showed no 
prognostic value for apelin in patients with HF 
as they studied patients with chronic advanced 
HF who are candiated for cardiac 
transplantation in whom apelin–APJ system is 
completely overwhelmed and down 

 [13]regulated. 
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of Groups 1:Demographic DataTable  

 
 

Parameters Patients  (N = 40) Control  
(N = 25) 

P-value 

Age (years) 4-12 
9.41±1.60 

7-11 
9.04±1.35 

0.25 

Sex (M/F) 25M/15F 15M/10F 0.84 

Weight (kg) 9.1 ± 1.6 13.3 ± 2.3 0.0001 

Height (cm) 100-164 
134.82±10.68 

116-152 
104.92±53.14 

0.002 

 
 

Table  2: Laboratory Data of Groups 

Parameters Patients  (N = 
40) 

Control 
(N = 25) 

P-value 

Aplein  (ng/L) 0.20-0.60 
0.38±0.11 

1.5-4.5 
2.73± 0.76 

0.0001 

ANP (ng/mL) 4-11 
7.42±1.62 

0.90-2.5 
1.86±0.43 

0.0001 

 
 

of GroupsTable  3: ECHO Findings  
 

Variable Patient 
 (N = 40) 

Control groupP (N = 25)  
P-value 

CTR 61 ± 7 50 ± 1 < 0.001* 

LV FS% 22 ± 1 34 ± 2 < 0.001* 

LV EF% 42 ± 1 64 ± 1 < 0.001* 

LV E/A ratio 0.8 ± 0.1 1.3 ± 0.2 < 0.001* 

LVEDD (cm) 2.6 ± 0.7 2.2 ± 0.3 0.003* 

LVESD (cm) 1.7 ± 0.5 1.3 ± 0.4 0.006* 

RVD (cm) 1.3 ± 0.4 1.1 ± 0.2 0.04* 

 
 
 
 
 
 
 
 
 
 

 

3817

http://www.neuroquantology.com/

